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PROCEDURE AND SENSOR DEVICE FOR DETECTING AN OBJECT 

FIELD OF THE INVENTION 

This invention relates to detecting an object in a path between a 
5 light source and a receiver where the receiver includes a fluorescing device. 

BACKGROUND OF THE INVENTION 
It is well known to use a multiplicity of sensors for the automatic 
recognition of objects. Examples of object recognition devices are optical 
sensors, which have light sources and position-sensitive receiver elements. 
10 Examples of these receiver elements are position-dependent sensors, also called 
position-sensing devices, diode cells, diode arrays, charge-coupled-device (CCD) 
cells, or arrays. Along with these sensors with two- or three-dimensional receiver 
elements, measuring systems exist in which individual receiver diodes or 
individual optical wave-guides are placed next to each other. From the intensity 
15 of the individual receivers, conclusions can be drawn about the position of the 
objects to be detected. Such arrangements can also determine the size of an 
object. For this, it is necessary to determine the front and rear edges of the object. 
One thing all of these sensors have in common is that they contain receiver 
elements that are quite complex and consequently expensive. To obtain a good 
20 locational resolution, parallel irradiation over the entire surface of the receiver 

elements is required. It is these requirements that cause the receiver element to be 
expensive, which includes costs in development and manufacturing. Due to the 
necessary interplay of the sensor's complex transmitter with the sensor's 
expensive receiver, such sensors have only limited reliability and require 
25 expensive quality control during manufacture. 

SUMMARY OF THE INVENTION 
One goal of the invention, therefore, is to detect an object in simple 
fashion. Accordingly, there is herein provided a procedure for detecting an object, 
whereby with a light source and an optical receiver, the object is detected by 
30 having it intersect the ray of light between the light source and the optical 

receiver. The optical receiver includes, at least, a fluorescing device. Due to the 
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fluorescing device, the optical receiver can be configured with a simple structure. 
The ray of light received can be received independent of location, i.e., the optical 
receiver does not have to be directed to the ray of light. 

It is beneficial for the fluorescing device to guide the received light 
5 ray to a light detector in the optical receiver. The detector is simple in the way it 
detects whether the fluorescing device receives light rays from the light source. In 
one embodiment of the invention, the ray of light is guided from the light source 
to a tilting mirror, which reflects the ray of light at a controlled tilt angle in the 
direction of the fluorescing device. The object is detected in that the tilting mirror 

10 reflects the ray of light at various tilt angles in the direction of the optical receiver, 
and that tilt angle of the tilting mirror is determined at which the object is found 
between the light source and the optical receiver. By this means, the position of 
the object is determined. 

In a special embodiment form of the invention, the tilting motion of 

15 the tilting mirror is assigned a time, so that each tilt angle of the tilting mirror time 
is assigned a time in unambiguous fashion. The turning angle is determined with 
the aid of the time, and the tilt angle is related to the position of one of the object's 
edges. In a beneficial manner, a time is allotted to each tilt angle of the tilting 
mirror, the tilt angle is measured directly, and the tilt angle is allotted to the 

20 position of one of the object's edges. In yet another embodiment form, a time is 
assigned to each tilt angle of the tilting mirror. The tilt angle is measured with the 
aid of the steering voltage, and the tilt angle is related to the position of one of the 
object's edges. 

In one particular embodiment form, the fluorescing device is 
25 configured as a fluorescing rod. Due to this simple configuration as a rod, a 

simple arrangement is formed. If the light source is configured as a laser diode, a 
ray of light is used that has a small diameter, thus making possible sensitive 
measurements of the object. In another embodiment form, the tilting mirror 
contains a micro-mirror, thus making possible sensitive measurements of the 
30 object. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In what follows, embodiment forms of the invention are described 
in detail with the aid of illustrations in which: 

FIG. 1 is a schematic block-diagram depiction of an embodiment 
5 form of the invention with a light source 1, a tilting mirror, an optical receiver, 
which includes a fluorescing device, and an object to be detected between the 
tilting mirror and the optical receiver; 

FIG. 2 is a depiction similar to FIG. 1 in which the tilting mirror is 
rotated by a certain tilt angle around its axis in the image plane, and the ray of 
10 light from the tilting mirror detects the object; and 

FIG. 3 shows an embodiment form similar to FIGS. 1 and 2, in 
which a guidance device is provided that controls a pulse emitter for controlled 
swiveling of the tilting mirror. 

DETAILED DESCRIPTION OF THE INVENTION 
15 FIG. 1 is a schematic block-diagram depiction of an embodiment 

form of the invention with a sensor device 10 including a light source 1 which is 
here configured as a laser diode. Light source 1 makes available a directed beam 
of light, which radiates in the direction of a tilting mirror 2. Tilting mirror 2 is 
configured as a micro-mirror, and can be swiveled around its axis in the image 
20 plane, as is depicted by the double-ended arrow. Tilting mirror 2 is driven by a 
motor to change its tilt angle. 

The ray of light of light source 1 impinges on tilting mirror 2 and is 
reflected by it. The ray of light is reflected by tilting mirror 2 in the direction of a 
fluorescing device 4, here configured as a fluorescing rod. Fluorescing device 4 is 
25 detected by an optical receiver 6, and on at least one side, it has a mirror coating 
41. An object 3 is placed between tilting mirror 2 and fluorescing device 4, which 
is detected by the sensor device 10. An optical detector 5 is placed adjacent to 
fluorescing device 4, which receives the ray of light of fluorescing device 4. The 
ray of light is received at any point on fluorescing device 4. A part of the ray is 
30 reflected from fluorescing device 4 and mirror coating 41 in the direction of 
optical detector 5, which detects the beam of light. The beam of light from 
fluorescing device 4 to optical detector 5 is schematically depicted by an arrow. 
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Optical detector 5 is usually configured as an electro-optic receiver, 
and, at least, includes a photodiode, whereby an electrical signal is generated from 
the incident light. In FIG. 1 , tilting mirror 2 is at an angle of aj and the ray of 
light is reflected upward from light source 1 on tilting mirror 2 at an angle of 90°. 
5 In the vicinity of the ray path of the light reflected from tilting mirror 2, object 3 is 
moved into the image plane in the direction of the arrow. Object 3 is usually 
transported by a moving belt, or conveyed in contactless fashion, such as on an air 
cushion. Object 3 is, for example, a sheet of paper, which is fed through a 
printing machine. At the alignment of the angle of tilting mirror 2 with the 

10 present angle oti, the ray of light reflected on tilting mirror 2 does not touch object 
3, but instead directly impinges on fluorescing device 4. The impinging light is 
detected by optical detector 5, and converted into electrical current. In this way, 
at optical detector 5, information is available to the effect that no object 3 is 
located between tilting mirror 2 and fluorescing device 4. 

15 FIG. 2 is a schematic block-diagram depiction similar to FIG. 1, 

with a light source 1, a tilting mirror 2, a fluorescing device 4, and an optical 
receiver 6. Between tilting mirror 2 and fluorescing device 4, an object 3 moves 
into the image plane. Tilt mirror 2 is swiveled in a controlled fashion around its 
axis in FIG. 2 in the image plane. The term controlled swiveling is that the tilt 

20 angle of tilt mirror 2 is adjustable and, in particular, is known at every time. The 
placement of tilting mirror 2 now is at an angle of ci2 5 which is not equal to ai. 
The ray of light incident onto tilting mirror 2 is now reflected at a different angle 
from tilting mirror 2. Object 3 moves in FIG. 2 in the same place as in FIG. 1. 

In contrast to FIG. 1, the ray of light reflected from tilt mirror 2 

25 now impinges on object 3, at which the ray of light essentially is reflected, so that, 
in essence, no light impinges on fluorescing device 4. In contrast to the angular 
setting of tilting mirror 2, according to FIG. 1, optical detector 5 receives no light 
from fluorescing device 4. The optical detector gets information that is different 
than indicated in FIG. 1. In this way, it can be detected whether an object 3 is 

30 located between tilting mirror 2 and fluorescing device 4. The location of object 3 
can be determined from the angular position of tilting mirror 2. An angular 
position of tilting mirror 2 can be assigned in unambiguous fashion to a position in 
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the plane x, in which the object is located. For this, we must know at what height 
h object 3 is located, whereby with geometric calculations, the position of object 3 
can be determined. 

The edge of object 3 can be determined, in particular. Tilting 
5 mirror 2 is swiveled in a controlled fashion. Optical detector 5 receives a signal 
from fluorescing device 4, as long as a ray of light reflected from tilting mirror 2 
is not incident on object 3. As soon as the ray of light of light source 1, reflected 
from tilting mirror 2, becomes incident on object 3 at a certain angle of tilting 
mirror 2, optical detector 5 essentially receives no radiation from fluorescing 

10 device 4. The edge of object 3 is found in this transition from receiving a light 
signal to receiving no light signal. If optical detector 5 receives no ray of light, 
the tilt angle of tilting mirror 2 is determined, and is assigned to a position at the 
edge of object 3 in plane x. If object 3 is moved out of the area between tilting 
mirror 2 and optical receiver 6, tilting mirror 2's ray of light is incident on 

15 fluorescing device 4, and optical detector 5 receives a signal. The length of object 
3 in the image plane direction is determined from the speed at which object 3 
moves in the image plane direction, and a time measurement. Both edges of 
object 3 are detected, and the time between detection of the edges is determined, 
thus allowing simple determination of the length of object 3. It is preferable, in 

20 determining the length of object 3, to maintain the angular position of tilting 

mirror 2, so that object 3 blocks the ray of light until the rear edge of object 3 is 
reached in regard to the image plane direction, and behind it the ray of light is 
freely incident on fluorescing device 4. 

Additionally, tilting mirror 2 may be further swiveled so that the 

25 ray of light sweeps along object 3, until the beam of light reaches the opposite 
edge of object 3. This angular position of tilting mirror 2 is determined, and is 
assigned to a position of object 3. From the position of the two edges of object 3 
in the direction of image plane jc, its width b may be determined. 

FIG. 3 is a schematic block-diagram view of an embodiment form 

30 of the invention with a control device 11, which is connected to optical detector 5 
and to a timing device 12. Timing device 12 delivers a time pulse, by a suitable 
quartz crystal oscillator, for example. Timing device 12 provides time 
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determinations, thereby, with the aid of the speed of object 3, being able to 
determine the width b and the length of object 3 in the direction of transport. 
Additionally, in a special embodiment form of the invention, the ability of timing 
device 12 to make time determinations can contribute to a determination of the 
5 angular position of tilting mirror 2, in that tilting mirror 2 is tilted in a uniform 
motion. The rate, and thus the time, is determined at which a change in signal 
appears at optical detector 5, i.e., the optical detector either stops receiving a 
signal when object 3 is interposed, or again starts receiving a signal from 
fluorescing device 4 when object 3 is removed. The pulse number delivered from 

10 timing device 12 to control device 11 is converted into a time. This can be 

assigned to an angular position of tilting mirror 2, so that in this configuration the 
angular position of tilting mirror 2 is not measured directly, but rather by the time 
determined by timing device 12. In this case, timing device 12 counts off a pulse 
until the change in signal at optical detector 5, with the pulse assigned to an 

15 angular position of tilting mirror 2 or directly to a position of object 3. 

In a special case, the ray of light of light source 1 is polarized, for 
example, by linear polarization of the light. The ray of light is irradiated at an 
acute angle from tilting mirror 2 to object 3. What is thereby attained is, that a 
transparent object 3 is detected by optical receiver 6. The possibilities of 

20 detecting transparent object 3 can be improved by having the polarized light from 
light source 1 circularly polarized in addition, for example, by a 7JA lamina, which 
is situated before transparent object 3 to be detected. The embodiment forms of 
the invention presented are of particular utility in the detection of side edges of 
print materials in printing devices. Positional deviations of the print material, for 

25 example, can thus be detected, and subsequently corrected. 

The invention has been described in detail with particular reference 
to certain preferred embodiments thereof, but it will be understood that variations 
and modifications can be effected within the spirit and scope of the invention. 



